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^}7l^l self -aligned contact)^ TlHH i^H^i) ^ wj-igofl 

71^(2) £^1^- sfl^(8, 10)1: ^^V^, #7l sfl^ 

(8, 10) $H ^^-(12)* #7l ^>Sj-^-(12)# #3-^(12) 

^ «>£^ 7l^-(2) $W 7flo]s ^H^l ^-(14)* ^71 Tflolm ^. 

(14) ^Ml 5L£ efl^]^M(22)# Si^Jl, #7l ^]i§(24) ^ 7flo]E ^ 

*1H^ ^-(14)^- ^T^l-Jl, ^ 31*1^(24)1- °W 

(ashing)^ ^E.^0>}JL, ^7} tJMe ^(W& ^IR 1 ^ ^-g- 3L^> 

sfl^ 3. ^s. n>^l^- ^-iL^- ^ ofl^^E u] (aspect ratio)!- ^ -fi- 

[1I£1 

£ 1 

7>7l^t ^(SAC), 71313 s)-^^ <£0>(CMP), ofl^M til (aspect ratio) 
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^] 

^1 TflolE iBfloiAii- «g>^Hr « 0 >^{A method for forming gate 

spacer of self -aligned contact} 

£ 1^8: ^£^1 ollael ^(semiconductor memory device)^] <=>1 ^1 <=>1 «1 

^ ^ Hl^e]-?] ^Hj ^-g- jio}^ ^.^sojcf. 

5. 2a ^ £ 2b^ £ 1^ #2: ^Jl 20°1] tfltb , £ 2a ^ 

^S.o]jl, 5. 2bxr ^aMH ^«fl ^ *]z]-g 

£ 3a vfl^l £ 3f^r ^^Aloflo]] ^5]^- Tfloje i2llo)^(gate 

spacer) 2] S^ltr SL^l^. 

JE 4a ^ 5L 4b^r ^sfl^ *}7l ^ 1 ^ofl M-Bfifl^ ^ 

5L 5a ^ 5L 5bir £r <^aHH o}*fl t§Aj^ *>7l3l^ ^ *]sfi 
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<6> [aJ-^aJ- ol^-«-o>] 

< 7 > ^ ^l^t ^(self-aligned contact)^ tIMe ^sHo]^ ^ 

^ 3 3- ^l*}^ *>7l3^ €-^51 Thiols o]a^ tg^ ^ofl ^ 

<9> i i^. aV£*fl ^(semiconductor memory device)^ € <H3M ^^(cell 

array region)* w]M 14^*!: ^^£.5>| , ^*l#c>l ^ 

^£21^1 ^(storage electrode contact hole)^ e}-<?] ^ 

^ #(bit line contact hole)* iL^fe ^S^tf. 
<io> £ 1* ^-S^, ^*fl aV£*]l ofli^ *j-*]o} i£ E]^] ^ sb» *(18a)3f tilH 

^01 ^eh ^(i8b)^ ^>7l ^ ^ ^ *}~§-*H 5*4. 

<11> tiVH^^ ^>7l ^1 ^ ^ 4^(pad)# ^^^>7l ^tt ^ ol-g-S] 

<i2> Aj. 7 i ^>7i sea ^ w 0 v^^. Tflolm sfl€(gate mask pattern)(10)^- 

7Ho]E ^HA-Kgate spacer )( 12) # ^^^-(16)^1 rflisfl a]z}- Al^H](etch 

selectivity)* ^-g-^ji, o}z]ff\- ^7j- *\^\c$ ^7} 
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^£^(16)^8- &*W<L3, ^^*}±r a o^°14. 
<13> S. 2a £ 2b» , -S-71 *(18a, 18b) ^*1, #7l * 

«}-JE.*fl 7l*(2) ^1, ^} 3eJ*r(4)°l #*M| <H^(attack)s)^r ^l*>7l ^«fl 

*1 ^3-2.3. <#7) ^^^"(16) ^ #7l ^^^(16)^ ^4 ^^|# 

(14)«.S^, <^]» #<H 100 A gj=^ *Js|^ llSWthin film nitride)(14)°l ^ 

<14> ^JLJL #7l <b]z}- 3*1^(14)^ ^4*Rr -g-^^l ^sHl^r 

RIECreaction ion etching) JEEfe- MERIE(magnet ical ly-enhanced reactive ion etching) 
(chamber) ifl«1H ^353^. ^"fl, ^4 7>i^ CH 3 S^r CF 4 S.^ 7>i 
(carrier gas)<£l Ar^r ^•<^£( e tch uniformity)* fltr 0 2 7> *M1 A}-g-^t)-. ^7] 

^giH ^ iS^M #71 ^^(14)^1 4)4f* 900 A/-S-0] ^rf. 

<15> #71 #2fl^l AlZ| ^§^1^ ti^ofl o}*fl Alz}- ^^f^(i4)ol AJzJ-^ ^JZ}-7> S. 2 

ofl £A]sl<H 5a tf. oH, #71 ^ZflrS. 100 A &-8r ^Sj-^(14)* 

t>}7) Jfltb *l?Hetch time)£r 102^*) , ^ (margin) °1 *fl^- ^7fl ^t} 

<16> atb, *flSH *Hls|-^°1) rcf^. ^ ofl^ A>*j-ol ^g>jl o^Cf. 

<i?> jjfl^ol TflojE ej-ol(gate line)^ i5f|ol^ 7 > *J- 

o>^ofl 44 ofl^E ti] (aspect ratio)7> ^7>£H 7>7l^l ^(SAC) 
(Open) f>^lol #^f>}?)) 3°!, ^^S. TflojE 5}o]nf Eft] Afols] i^o]^}- 3}-0>^5lj- 
sfl= ^ *(Pad contact hole)*!- * 7j-°l Tj^i #o}7} SflJE *.^*l(Pad 
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bridge)* €^ &*\)$°) lH^r$4. 

<is> o]§ ^*}7) ^1 7l^s] ^>7]^1 ^^(SAC) ^-^ofl^ 3-^ SAC 

*fl-£-*r5$^3l * r °l^ *>7l^l ^f»(SAC) Tllols s}o]o) -i- 

€ °1S °m sfljEl ^(Poly Deposition) ^ i^ELl- 

sfe ^-f £ 4a ^ £ 4b^l £^1^ ^-o] CMP(Chemical Mechanical Polishing) 

<i9> neiM-, oi 7 )^o|i^£ 7>7l ^ 1 ^-^(SAC) ^ #e) ^e)^- 

#zKDeposition)*r°3 CMP ^^-S. i^E.* ^r&l^ ^-r-°fl^ ^-S-tr CMP -^^^1 

°1 ^ #^ ^S]^- %-o] ^S)JL $.4=-°] (Cleaning) €3 ^ 

<20> ^. w>2f -g-^-|: Sfl^*>7l °J:#^ 

^3 7.>7l^l ^(SAC)^ iL^(Open) ^-a^ji ^ = ( pa d) 3L7l 

<21> £ ^- 7l *> s.^o. Tg-^71 

<22> tiV£*H 7l^-(2) ^] £^n^ 4^(8, 10)^- ^^pul, 

<23> ^-71 JE.*!^ 2flH(8, 10) 3H] ^5^(12)^- 

<24> #7] ^2^(12)-^ ^^*V ^ofl *£ 7 ] ^>5r^(12) ^ «K£iSfl #(2) $H Tllo] 
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<25> #7} TflojE ^ol^(l4) #ofl II Sfl^l>iE(24)l- Hi^-JL, 

<26> ^-71 H3£€ i£ 3l*l^J=(24) ^ <+3Wl2)-i- ±.^^\ ^z^H afl^ 

77 
— t 

<27> II i£|]*l^H(24)« ofl^i (ashing)*}^ iM^5}H, 

<28> ^"71 7flo]E ^3]lo]^(i4)# ofl^ wfl *>i=. 

<29> ^-^^ 3E.#*fe ^SLS. i5}±r ^ 1 ^3 711 OH ^^H* ^ *Rr 

<30> ol*> f ^ o. ^ja^. £ ^o. ^^crj ^^aHU- ^1*1 -M^^VC}. 

^ e]^li(recess)# ^t^AI -j>-*js}c»} o) ^>j7 ; 1-^)1 SiN ofl^^l ^3)- 

£^-§r SKa, 3!*f|3. SAC <H1^2)- a{z| ^(stopper )<?} SiN afiTH 

<32> ol» ^tif)^ ^oflA^ Cf-g-JZ^ ^ ^iS. #W°.I*| #7] 3 £.*J| 

<33> ^o\)X) A\$-S\±r £^ ^-Jl^ ^-fofl^ ^Jl* 

<34> £ 3a tfl^l £ 3f^ ^AHHl *>7l ^1 TfloU 

<35> ^ f tiV £ ^] 71^(2) $H <3<3* ^^^>7l ^tb 4i*> 33^" 
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(4)# S^«tf. 

<36> #7} i^} Z^^U) ^1 TflolE ^ afl^(8), TflolE n}^£l 2fl€(10), ^ TlH 

— i2ll°l*|(14)# M^Hr ^H. e}-<y(word line)* TflojE b^o]^- ^^^tf. 

^■7] ^ 3fl^^- §51 ^e]^ ^ ^ ^Aj-olJEL ^(WSi)^l t\% 

^ 1000 A 31 1500 A ^Ml-S. ^^S)^ %o] a}^*}!}. 

<37> ZL^JI, >^7l 7\}o)m. 4^ ^5j-^(Si3N 4 )(10) ^ ^5)-^ 

(oxide)(12)^l *r3l3. 3i<3^\£.3. 3J<>1 w>^*>q-. #7] ^e)^ 

^s^ClO) ^ ^^-(12)^- AA 1500 A ^ 1000 A w>^-3j^>c|- 

<38> ^7) TflojE ^^}olA^(14)^ ^5|-^(14)°1 ^ *H3<H 700 A^ if-* 

<39> uH. tgAj^ TflojE e}o]* °fl^3t!-4. 

<40> ^-71 TflojEL 5fol^ <Hl^tV ^ 7l^r(2) ^ofl *>7] ^ 1 ^ Aj A] ti>£ 

i4 ^5)^o] <H^(attack)s1^ *&*)*}7] 5)*>}o] -f^ ^£^(16) 
3 tfltb ^ g^-Sr ^3*-^, ^ ^]olE ^2]H*Kl4)7> 

s ^S).^ ioo A o]f>}3, f^S)^ %o] a>^-2i^cf. 

<41> 3f4- ^<a^"(16)^ ^A*\ +\A^r ^A ^lf^H ^^}JL, Q M ^S]^ 

^Sj-^ 7flo]E ^3llo]^(i4)^ shoulder)* #7] ^sj-^M- 
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<«> ^71 ££ 31*1^(24)^ <Ui£aj£.3. AV-g-s]^ -fj-7}## A>-g-*H, 

1000 A <>l#ol «l-^-3js>4. 
<43> zie^ji i4^i, ^-71 ^El^ ^Sj-^Sl TIME i^olA^ l^^fAS ^# 

^ &:£-§r 3LM 31*1^.(24)1- ^(stopper €-§-^}7l ^sfl #7] 5££ el] 

^liSt ^R 1 ^(etch back) ^tf. 
<44> ^-71 qz} TCP *}-§-*H, 7}^£.±r SF 6( CF 4 , 0 2 ^ HBr^ £ 

<46> ZL^JL l-M, ^Sj-^-(SiN) ii*|<>H(14)» ofl^«|-7l ^Sfl II 31 

*1^H(24)» ^l^*]-7l °fl^ (ashing)^: ^JHW. 

<47> ^-71 ofl^l ^ j£ f ^1-71 *JZ}- ^X]^ #of| ^£^(16X2.3. BPSG^" 

(borophospho silicate glass layer)^: ^Jo] wj-^-^^cf. %Q *L<&^ 

(16)£ 9500 A ^jSS. ^^-Slfe al-t^sH , ^11= ^ ^ 

# *l*8*Rr3l OH, ZL #JjL7} 5)5.^ ^1* *CH, 717^1^ <3*KCMP) ^ 

Af-g-^jE-S. 3000 A $5.7} 6500 A^ ^v)]3_ ^Tfl^t^-. 

<48> #7j ^<g^(16)^ ^Mlfe 7flo)E ^ol^(i4)<4 ^^^(16)* 

<49> ^-71 ^Z^-A]^^ TflolE P}^£L^ ^> 5}- ^-(12)51 s| 4l 5. ^ ^3 o] tJ]-^*}- 
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A. 

<50> <#7] ^^^-(16)^ #7] ^zj- 3*1 €4. 

<5i> ^-%r £ 5a°ll ^ 7>>7l ^1 &t$o] 

<52> IZ^al, 7>7l^l ^Uj ^ ^ ^ ^ iflH. 7l^<2] ^Sj- ^ 

<53> ^, 7>f7l^l ^ ^ f^W. =L2)3- M- 

ii^(node)# £-Bl*>7l ^tslH 7]^H chemical mechanical polishing) 

<54> o]<4 ^-o] tg-o_S*l £ 5boll S.*)® *V£*ll sfl = ^ 

3711 S^iL^h ^ ^Jl, 2^ tiV£^l 31)^^ 3.7)5L 7]^-^ <£ ^ $14. 

4 1 $1^, ofl^H a] (aspect ratio)* #711 -f)-*llh ^ $1^^ , CMP ^3 
^ *<8^£)tt 2fl^ 37]!- £l7fl -fr*!* ^ &i=h 
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11 

^£31 71^(2) ^Hl 5*1^ 3^(8, 10)* ^*>:a, 
^■71 S^m- 3fl^(8, 10) ^s^C^)* ^*>J1, 

^7} ^n-^ ^^-(12) ^ «>^i #(2) $h ^*im 

*1(14)* ^*>JL, 

#7l 711 o]e ^1<>H(14) ^1 IS. 511x1^^(24)* JEX^-Jl, 

^■71 £5L^ II 511^1^1(24) ^ ^5^(12)* ^ ^^-alS ^zJ-«H 

*ll7i^I, 

^ IS 511^1^1(24)1- ofl^(ashing)*H ^^*}JL, 
^7] TflolM ^2ilolA^(i4)l- olHl ^ 

SL^Rr 3* ^^AS ^ 7>7l ^ 1 711 o]M ^ 

2] 

*fl 1^1 

^"71 IS 5fl^l^S(24) ^ ^sJ-^C 12)^8: ^"71 ^z}- TCP # 

«1» *}-§-*H, ^4 7}iSr SF 6 , CF 4) 0 2 ^ HBr^l ^ 7>^-& A>-g-^ T^l^l 

3] 

*ll 1*^1 $L*\*\, 
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I^^J" 4] 

5] 

*)1 1*^1 sa^H, 

TflojE i^)o]^ ^o]^ 7flo]H ^iLCf 400 A^-Cf ^ ^>7l^ 

6] 
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1] 
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IS. 3a] 




3b] 




,2& 



mm 
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IS. 4a] 




YZZZZZZZZZZZZZZZZZZZ 



iS 4b] 




[5L 5a] 




IS. 5b] 
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